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Evaluation of Air Emissions
From the Crow Lane
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Evaluation of Air Emissions
From the Crow Lane

sSldentify therconstituentsioithelandiiliigas
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Evaluation of Air Emissions
From the Crow Lane

s Phasel=Sampling

*SPhaseNl=DIspersioniviodeling

s pPhaselliF==RISkeTEVvaluation




Evaluation of Air Emissions
From the Crow Lane

Phasel=sampling

s FandhilliGas Charactenzation
— Landfill Gas Extraction System
— Ambient Air Samples




Evaluation of Air Emissions
From the Crow Lane

Phasel=sampling
sSAnalyiicaliRarameters
— Sulfide Compounds
— Volatile Organic Compounds
— Arsine Gas
— Mercury Vapor
S System Operating Parameters




Evaluation of Air Emissions
From the Crow Lane

Phasell=hispersioniViedeling

*SViodelfConcentiationsiat e CEPLOLS

*SERPAVACCEpLediViodels

s ViodelNnput/Output = Consenvative




Evaluation of Air Emissions
From the Crow Lane

Phasell=hispersioniViedeling

ssScreeningiViodel

s RefinediViedel




Evaluation of Air Emissions
From the Crow Lane

PhaseliiF=EvaluationforFandiliNGas
Emissionibata
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Components of Evaluation of Landfill
Gas Emissions

(@yVionitored (Z2)NVienitored (S)iViodeled
AmBIERLANT AmBIERLAIT AmBIERLAIT
« Charmanski Dr.  Charmanski Dr. e 19 locations
2 days « 2 months * 2 years

H,S * HyS » H,S, SO, and
Every 5 min. * Every 5 min. other S-cmpds,
Worst case — » High flow rate, VOCs

raw landfill gas flare, propane  Hourly

» Multiple operating
conditions




Ranges of Odor Thresholds for S-
Chemicals
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Adjusted

Effect of Averaging Period H.,S on
Concentration Profile

Adjusted Conc.
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Analysis of August Monitoring Data
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What We Learned from Worst
Case in August

Conlegniireltions of \Fl s == gelar fafslole
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Analysis of Nov. — Dec.
Monitoring Data

5 - minute readings
Used odor threshold of 0.7 ug/m3 for H,S
Calculated running 30-minute averages

Identified periods > 10 min. duration when concs.
> odor threshold (i.e., any positive instrument
reading)

Compiled frequency histogram of # times events
> odor threshold occurred for different durations

Compared timing of receipt of odor complaints to
record of H,S concs.




What We Learned from Nov/Dec
Monitoring Data

s051% * 5- min. H,S concs.
1  DistributionofH,S = ranged from
Concentrations

ppm. To convert to ug/m?, x of 5-minute

- 1000, x~14) readings were
(~4

I 3
7.14% ug m
| |1.99% 0.78% 0.38% 0.08% 0.06% 0.01% 0.02% 0.01% 0.01%

* 30—minute running

average values were
health-based
guidelines




longer

than ~ 10
minutes when
concentrations
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» Citizen complaints
(158) coincided with
§ detection of H,S by

¥ instrument
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Categorized by H,S Maxima
for the Event

Frequency of Complaints




Modeling

AvlViodelViethods

— Analyzed dispersion of 11 S-compounds & VOCs

— Predict ambient air levels of landfill chemicals at
19 locations on hourly basis for 2 years & output
maximum hourly values at each location for each
operating condition

— Presented as different averaging periods:

1,3,8,24 hours, annual
— Modeled 6 cases
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Operating Conditions Modeled

Case
Case 1A

Case 1B
Case 2A

Case 2B
Case 2Ar,,

Case 2B,

Location of Open

Flare

Current
Location

Current Location
Current Location

Current
Location

Top of the
Landfill

Top of the
Landfill

Flow Rate(cfm)

With or Without
Supplemental
Propane

Without

With
W ithout

With
W ithout

With




Data Evaluation Methods

PNlDrEealth=basediExposure guidelines

2 Comparepredictedimaximum
concentrationsitorguidelinelimits:

S)Hazandindex

4)SAddiFIFacrossalifchemicalsyat alocation
torgiverartotal=i

o) Comparerbothitora




Compound

Data Processing Example

Anna Jacque New burypor Davenport Si Currier Scho

Hydrogen Sulfide
Carbonyl Sulfide
Methyl Mercaptan
Ethyl mercaptan
Dimethyl Sulfide
Isopropyl mercaptai
t-butyl mercaptan
Ethyl methyl sulfide
Dimethyl Disulfide
carbon disulfide

1.13E+02
1.70E+01
2.10E+00
3.72E+00
7.66E+00
3.64E+00
3.58E+00
3.76E+00
4.65E+00
6.15E-05

9.53E+01
1.44E+01
1.77E+00
3.14E+00
6.46E+00
3.07E+00
3.01E+00
3.17E+00
3.92E+00
5.18E-05

7.03E+01
1.06E+01
1.31E+00
2.31E+00
4.76E+00
2.26E+00
2.22E+00
2.34E+00
2.89E+00
3.82E-05

7.73E+01
1.16E+01
1.44E+00
2.55E+00
5.24E+00
2.49E+00
2.45E+00
2.57E+00
3.18E+00
4.20E-05

Anna
Jacques
Hospital

Acute Tox
Chemicals Values
hydrogen sulfide 42
carbonyl sulfide 42 41E-01 3.4E-01 2.5E-01 2.8E-01 2.1E-01
methyl mercaptan 3 7.0E-01 5.9E-01 4.4E-01 4.8E-01 3.6E-01
ethyl mercaptan 850 4.4E-03 3.7E-03 2.7E-03 3.0E-03 2.3E-03
dimethyl sufide 420 1.8E-02 1.5E-02 1.1E-02 1.2E-02 9.5E-03
isopropy| mercapte 850 4.3E-03 3.6E-03 2.7E-03 2.9E-03 2.2E-03
t-butyl mercaptan 850 4.2E-03 3.5E-03 2.6E-03 2.9E-03 2.2E-03
ethyl methyl sulfide 420 8.95E-03 7.55E-03 5.56E-03 6.12E-03 4.66E-03
dimethyl disulfide 13 3.6E-01 3.0E-01 2.2E-01 2.4E-01 1.9E-01
carbon disulfide 4100 1.5E-08 1.3E-08 9.3E-09 1.0E-08 7.8E-09
sulfur dioxide 660 1.0E+00
# of exceedances:
total Hi:

Belleville
School

Currier
School

Newburyport
High School

Davenport
School




Data Processing Continued

s EorcasesSIWhEre HIFSHRasks

S Count#times ther=hourconcentraticnwas>
guidelineratithelocationfandidividerytotali

hioursimodeled Frequency

Choserorturtheranalysis:
» Case 1A (low flow without supplemental propane);
» Case 2B (higher flow rate with supplemental propane)




Health-based Exposure Limits
— VOCs

‘S Employediongerrtermysubehronicanc
chronic) toxicity guidelines (Ve consenative
IorcompamsonwWithishorter-termiaverage
concentrations)

Allfpredictediconcentiationsiioralifiaveraging
pErodsiwere <ssstoxicity guidance forall
chemicals

(Torbothicancerand non=cCancer

eiiects




Health-based Exposure Limits —
Sulfur Compounds

Chemical One-Hour Annual Average*
Average (2
(ng/m)
Hydrogen sulfide 42 20
Carbonyl sulfide 42 20
Methyl mercaptan R) |
Ethyl mercaptan |
Dimethyl sulfide 11
Isopropyl mercaptan |
t-Butyl mercaptan |
Ethyl methyl sulfide 11
Dimethyl disulfide 11
Carbon Disulfide

Sulfur Dioxide 80




Results

Only,chemicalsiwith concentrations > guideline
imitsiwere: H5S; COS; SO5

RISKS associatedwithracuter T houexpostresiare
oimosticoncermn=alsoraffectsigreatest # or
jocations

NoneroiZ4a=houraverage conceEntrationsior
diualiayveragerconcentrationsiornsSOswWere
greaterthanitherNAAQSHOISO>

Norchemicallconcentrationsis > SuhChronic
toxicity valueNHIN0HZ2 =)




Results — Scale and Magnitude of
Risks

Chemicals Exposure # Locations Range of Chemical Hls

Exceeding Limit Used, Where the Associated w/Exceeded

Guideline ug/m’ Chemical Guideline
Guideline is

Exceeded
(19 total
locations)

o1 6050 flare destruction efificiency,




Projected Frequency of Exceeding H,S Guideline of
and SO, Guideline of' 660 ug/m?

m SO2 660 ug/m3
@ H2S 80% Efficiency 42 ug/m3
0O H2S 90% Efficiency 42 ug/m3
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Projected Frequency of Exceeding H,S Guideline of
and SO, Guideline of' 660 ug/m?

m SO2 660 ug/m3
m H2S 80% Efficiency 14 ug/m3
0O H2S 90% Efficiency 14 ug/m3

(S
(=]

Q
=
(<))
2
-
(@)
(@)
=
©
Q
()
(8)
X
(<))
|
(4]
()
>
|-
Q
(o}
@
=
(o)
=
Y
(o)
| 9
Q
o)
£
-
s

| .|I I|||I
A\




Conclusions

VMiodelediconcentrationsiweresigherunder
those scenanos thatiassumedithe opentfiare
wouldiremaininitsicurrentilocation:

Concentrations werellowerin those cases that

dssumedithe openttiarenwoulaiye moyveditorthe
toprofitheslls

Modeled concentrations based onrarfeow rate or;
IS0 cimwWereigherthan concentrations
modeledratiZ3 clim:

Miodeled concentrationsiwereloweriniCases
that'asstumeditheadditionfoisuppliemental
propane:




Conclusions

s ihe highestimodelediconcentrationsiwere
determminediorrCase ZAninwhichitheropen
Harensimaintaimedinitsicurrentieocation;
Withrthemghestiow rate oS0 cCrmwith
noersupplementalipropane:

iiheNowestimodelediconcCeEntrationsiwere
determinediforthertoproitheNandiilisai
Scenanowithistupplementalipropane:

herest ofiithercasesiwere characterized
pyiconcentiationsintermediaterbetween
these Wwo extremes:




Conclusions

s Predictediconcentratonsthavepotentiaifto
produceracdyverserhealthrerectsiundera
rangeoftfiowiratesrat the presentriare
|ocation;

S0 concentrationstwilliexceedits

guidelinesmore often assiowirate
INCHEASESS




Conclusions

sViodelfresults consistent\withimeasured
datariromZ005;

s Concentrationsigreaterthan’odorand
pnealthlimitnPAUgusSt

s GreaterthanodorthresholdiniNOV/IDEC
andinighest concentrationsibetween
healthrthresholdsioi 4 andMd2ig/me
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